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Purpose: In thyroid surgery, minimally invasive procedures are thought to improve cosmesis and
patient’s satisfaction. However, studies using standardized tools are scarce, and results are controversial.
Moreover, minimally invasive techniques raise the question of material costs in a context of health
spending cuts. The aim of the present study is to test a cost-effective surgical workﬂow to improve
cosmesis in conventional open thyroid surgery.
Methods: Our study ran between January 2009 and November 2010, and was based on a prospectively
maintained thyroid surgery register. Patients operated for benign thyroid diseases were included. Since
January 2010, a standardized surgical workﬂow was used in addition to the reference open procedure to
improve the outcome. Two groups were created: (1) G1 group (patients operated with the reference
technique), (2) G2 group (patients operated with our workﬂow in addition to reference technique).
Patients were investigated for postoperative outcomes, self-evaluated body image, cosmetic and self-
conﬁdence scores.
Results: 820 patients were included in the present study. The overall body image and cosmetic scores
were signiﬁcantly better in the G2 group (P < 0.05). No signiﬁcant difference was noted in terms of
surgical outcomes, scar length, and self-conﬁdence.
Conclusions: Our surgical workﬂow in conjunction with the reference technique is safe and shows
signiﬁcant better results in terms of body image and cosmesis than do the reference technique alone.
Thus, we recommend its implementation in order to improve outcomes in a cost-effective way. The
limitations of the present study should be kept in mind in the elaboration of future studies.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Thyroid surgery has few complications (e.g. injuries to the
recurrent laryngeal nerve, damage or removal of the parathyroid
glands), postoperative discomfort excepted (with pain and pares-
thesia)1e3; this might be the reason why patients are more con-
cerned about the postoperative cosmetic result than they do with
other surgical procedures. Surgeons supposing that smaller scars
have a better cosmesis, minimally invasive (MI) surgical approaches
to the thyroid gland has been developed with focus on cosmesis.4,5
Furthermore, pioneers in MI techniques enthusiastically delineated
their additional beneﬁts (e.g. reduction of postoperative trauma).6e9
However, reducing the length of incisionmay increase the likelihood
of complications7; and extracervical approach, for example, cannot. Vincentius Kliniken, Albert
þ49 72181088111; fax: þ49
llmann).
ciates Ltd. Published by Elsevier Ltbe described as minimally invasive, as they require more dissection
than conventional open (CO) surgery.10 Moreover, little is known
about the subjective feelings and cosmetic consequences of scarring
in patients who undergo CO or MI thyroid surgery, studies rarely
investigating the point of viewof the patient. Obvious disadvantages
ofMI approaches are technical difﬁculties, increased operating time,
the inability to convert the incisions if required,9 and the costs of
these techniques. This last point is ofmajor importance, especially in
community hospitals, in a context of health spending cuts.
Body image questionnaires (with a body image score and
a cosmetic score) are broadly used after various operations such as
mastectomy11e13 or in affections like Crohn’s disease14 as a stan-
dardized and objective evaluation of the cosmetic result of the
operation (in the patient’s point of view). Nevertheless, they did
ﬁnd only marginal application for CO thyroid procedures.15
We theorized that the improvement of patient’s cosmesis, and
thus patient’s satisfaction, could be achieved in a cost-effective way
in community hospitals. Using a standardized surgical workﬂow,
the aim of the present study is to test this hypothesis applied to COd. All rights reserved.
Table 1
Summary of the German Association of Endocrine Surgeons practice guidelines for
the surgical treatment of benign thyroid disease.
Guidelines
Guidelines for the surgical procedure
E10 Nervus laryngeus recurrens and nervus laryngeus superior
The operation should be performed with gentle preparation of the Nervus
laryngeus recurrens. That means that the vascular supply of the nerve has to be
maintained. The visualized nerve has to be tested by neuromonitoring before
and after thyroid resection.
In order to avoid dysphonia the surgeon should preserve the ramus externus
of the superior laryngeal nerve. Thus, the upper pole vessels should be divided
just above the upper pole of thyroid gland.
E11 Preparation of the parathyroidal glands
For the case of thyroid resections in which parathyroid glands could be
injured, a particular attention should be put on ﬁnding these glands in order to
preserve their functional integrity by preserving their vascularization in situ. If
this vascularization is compromised, or if a parathyroid gland is accidentally
resected, this gland should be cut up and autotransplanted in the neck
musculature.
E12 Frozen section examinations
If there is a preoperative suspicion of malignant thyroid tumor, a frozen
section should be performed pre- and intraoperatively. If this is not possible, the
patient should be informed preoperatively on the possibility of a secondary
completing procedure.
E13 Minimally invasive techniques
For minimally invasive techniques one should apply the same basic rules than
those used for conventional open procedures.
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analyzing patient’s outcome as well as body image, cosmetic and
self-conﬁdence scores.
2. Patients and methods
2.1. Patients
The study was performed between January 2009 and November 2010 in the
department of abdominal, endocrine and vascular surgery of the St Vincentius
Kliniken, Karlsruhe (Germany). A consecutive series of 820 patients was identiﬁed in
a prospectively maintained Institutional Register of Thyroid Surgery in our
community hospital. All patients were told about the operative approach proposed,
and written consent obtained.
2.2. Methods
Since January 2010, we introduced a standardized surgical workﬂow (Table 2
and Fig. 1) for all patients, which was added to the reference (as deﬁned by the
German Association of Endocrine Surgeons)16 CO thyroid surgery technique. The use
of this workﬂow was calculated to be about 500 euros less expensive for each
patient (and for a comparable length of stay without complications) than the
minimally invasive approach.
The sample size used in the present studywas calculated to be sufﬁcient to reach
the power threshold of 0.8. We used the sample size calculation equation as
described by Altman17:
m ¼ 2*½zð1 a=2Þ þ zð1 bÞ=D2
m representing the sample size, z the percentage points of normal distribution for
statistical signiﬁcance and power and D the standardized difference. D is calculated
by the equation:
D ¼ ðm1  m2Þ=s;
where m1 and m2 are two means with a common standard deviation of s.
Patients included had a thyroid pathology. The exclusion criteria ruled out
patients with malignancy, thyroiditis, prior vocal fold paralysis or laryngeal disease
requiring therapy, and patients operated using a minimally-invasive procedure. The
included patients were divided in two groups:
1. Group 1 (G1): patients operated using the reference technique (as deﬁned by
the German Association of Endocrine Surgeons Guidelines; Table 1); these
operations were performed from January 2009 to December 2009;Fig. 1. Study ﬂow of the p2. Group 2 (G2): patients operated using our standardized surgical workﬂow
(Table 2) associated to the reference technique (as deﬁned by the German
Association of Endocrine Surgeons Guidelines; Table 1); these operations were
performed from January 2010 to November 2010.
The extent of thyroid resection was determined for each patient using the
German Association of Endocrine Surgeons guidelines.16
On the day of the clinic visit, patients were asked to ﬁll our body image ques-
tionnaire in German version before the surgical procedure (item 8 alone) and 12
months after the procedure (complete questionnaire without item 8). All intra-
operative and postoperative complications were recorded and analyzed for each
group of patients (G1 and G2).resent investigation.
Table 3
Body image questionnaire as used in the present study, translated from the German
language.
Body image questionnaire
1) Are you less satisﬁed with your body since the operation?
1 ¼ no, not at all
2 ¼ a little bit
3 ¼ quite a bit
4 ¼ yes, extremely
2) Do you think the operation has damaged your body?
1 ¼ no, not at all
2 ¼ a little bit
3 ¼ quite a bit
4 ¼ yes, extremely
3) Do you feel less attractive as a result of your treatment?
1 ¼ no, not at all
2 ¼ a little bit
3 ¼ quite a bit
4 ¼ yes, extremely
4) Do you feel less feminine/masculine as a result of your treatment?
1 ¼ no, not at all
2 ¼ a little bit
3 ¼ quite a bit
4 ¼ yes, extremely
5) On a scale from 1 to 7, how satisﬁed are you with your incisional scar?
1 ¼ very unsatisﬁed
[2, 3]
4 ¼ not unsatisﬁed/not satisﬁed
[5, 6]
7 ¼ very satisﬁed
6) On a scale from 1 to 7, how would you describe your scar?
1 ¼ revolting
[2, 3]
4 ¼ not revolting/not beautiful
[5, 6]
7 ¼ beautiful
7) Could you score your own incisional scar on a scale from 1 to 10?
8) How conﬁdent are you before your operation?
1 ¼ not very conﬁdent
[2e9]
10 ¼ very conﬁdent
9) How conﬁdent are you after your operation?
1 ¼ not very conﬁdent
[2e9]
10 ¼ very conﬁdent
Table 2
Surgical workﬂow as used in the present study, translated from the German
language.
Surgical workﬂow e open thyroid surgery
(St. Vincentius Kliniken, Karlsruhe, Germany)
Patient’s name and identiﬁcation informations
Items Check mark
1. Preoperative incision site marking
Marking of incision site in suppine and sitting
patient before the operation
2. Intraoperative incision control
Performing of incision in skin wrinkels
3. Intraoperative skin protection
Use of skin protection during the procedure
(e.g. Alexis plastic wound-protector, Applied Medical, CA, USA)
4. Excision of traumatized skin
Excision of traumatized skin at the end of
the procedure
5. Suture technique
Use of musculus platysma absorbable adaptation
monoﬁlament suture (size 4e0). Use of intracutaneous
absorbable monoﬁlament suture (size 5e0)
6. Postoperative wound dressing (in the case of
complicated wound healing)
Use of silicone plaster or silicone gel postoperatively
F. Billmann et al. / International Journal of Surgery 11 (2013) 31e36 33
ORIGINAL RESEARCH2.2.1. Surgical technique: G1 group (¼reference technique)
The surgical technique for the G1 group was precisely deﬁned using the
“German Association of Endocrine Surgeons practice guidelines for the surgical
treatment of benign thyroid disease”16 (Table 1). This reference technique is applied
by all the surgeons operating in our department.
2.2.2. Surgical technique: G2 group
Since January 2010, a standardized surgical workﬂow (Table 2, Figs. 1 and 2) was
introduced in addition to the reference technique. This workﬂow was elaborated on
the condition that it is cost-effective, and thus usable in community hospitals.Fig. 2. Intraoperative aspect of a wound protector (Alexis in this example) used in the
present study.2.2.3. Clinical and surgical outcomes
Surgical outcomes included operating time, intraoperative blood loss, length of
the hospital stay, and postoperative complications (transient hypocalcemia, tran-
sient hoarseness, laryngeal nerve palsy, hematoma, seroma). Operating time was
deﬁned as the interval from skin incision to closure. Mobility of vocal cords was
assessed by videostrobolaryngoscopic examination performed one day before the
operation, and six months after the operation if necessary. Vocal cord palsy was
deﬁned as permanent when no evidence of recovery was observed after six months.
2.2.4. Body image questionnaire
Body image is deﬁned as a person’s perception of, satisfaction with, and atti-
tudes toward his or her body. The body image questionnaire (Table 3) is a stan-
dardized instrument validated in studies investigating cosmesis in patients with
breast cancer or Crohn’s disease and ulcerative colitis.11e13,18,19 The questionnaire
consists of three parts (nine items): (1) a body image score after surgery; (2)
a cosmetic score after surgery; (3) a self conﬁdence score before and after surgery.
To assess the effect of the surgical procedure (G1 group or G2 group) on body image
and cosmesis scores within gender, we analyzed male and female patients sepa-
rately. Moreover, the scar length was measured six months postoperatively.
2.2.4.1. Body image score. The body image score measures a patient’s perception of
and satisfactionwith their own body and explores the patient’s attitude toward their
bodily appearance (items 1e4). This score may vary between 4 and 16 points; a low
score meaning a better body image.
2.2.4.2. Cosmetic score. The cosmetic score assesses the degree of satisfaction of
a patient with respect to the physical appearance of the scar (items 5e7). This score
may vary between 3 and 24 points; a high score meaning a better cosmetic result.
2.2.4.3. Self-conﬁdence score. The self-conﬁdence score (items 8 and 9) explores
self-conﬁdence of the patient before and after surgery. This score may vary between
2 and 20 points; a high score meaning a high self-conﬁdence of the patient.
Table 5
Clinical and surgical outcomes in both groups (G1 and G2).
Outcome G1 (n ¼ 441) G2 (n ¼ 379) P
Operating time, mean (SD), min 83.7 (12.1) 85.4 (13.2) NS
Blood loss, mean (SD), mL 4.7 (2.5) 4.3 (2.7) NS
Postoperative hospital stay, mean (SD), d 5.3 (0.8)a 5.1 (0.9)a NS
Postoperative complications, No. (%) 53 (12.0) 40 (10.6) NS
Transient hypocalcemia 37 (8.4) 28 (7.4) NS
Transient hoarseness 9 (2.0) 8 (2.1) NS
Permanent laryngeal nerve palsy 0 (0.0) 0 (0.0) NS
Hematoma 4 (0.9) 3 (0.8) NS
Seroma 3 (0.7) 1 (0.3) NS
Abbreviations: NS, not signiﬁcant.
a The range for observed postoperative hospital stay was 4e7 days.
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All data were checked for accuracy and analyzed using the SPSS 19.0 statistical
software (SPSS, Inc.). Differences between the groups were tested using the chi-
square test or Student’s t-tests as appropriated. A value of P < 0.05 was consid-
ered statistically signiﬁcant.
3. Results
3.1. Patient characteristics
Group characteristics are described in Table 4. 820 patients,
operated on with open technique for thyroid disease between
January 2009 and November 2010, were included in the present
study. The mean age in both groups showed no signiﬁcant
difference and was 40.2 years for the G1 group and 39.1 years
for the G2 group. Both groups did not show any signiﬁcant
difference in terms of demographic, or ethnical aspects (Table 4).
Of these patients, 441 (53.8%) were included in the G1 group,
and 379 (46.2%) in the G2 group. Since both groups did not
differ signiﬁcantly in terms of clinical characteristics or
pathologic features, these factors are not differentiated in the
table.
3.2. Clinical and surgical outcomes
The clinical and surgical outcomes are summarized in Table 5.
Postoperative hospital stay, as well as postoperative complications
were comparable in both groups. The incidence of hematoma was
signiﬁcantly higher in patients undergoing total thyroidectomy
(that was not the case for seroma) in comparison to subtotal
thyroidectomies. However, there was no signiﬁcant difference
between groups G1 and G2; thus, we did not differentiate total and
subtotal thyroidectomies in Table 5. There was no signiﬁcant
difference in the incidence of postoperative hypocalcemia between
subtotal and total thyroidectomies. The gender ratio between
groups did not differ. The mean operating time did not differ
signiﬁcantly and was 85.4 min for the G2 group compared with
83.7 min for the G1 group.
3.3. Body image questionnaire
Since no signiﬁcant differencewas observed between both sexes
(males and females), this factor is not differentiated in the table.Table 4
Characteristics of patients operated in both groups (G1 and G2).
Characteristics G1 G2 P
Patient numbers, No. (%) 441 (53.8) 379 (46.2) NS
Male:female ratio 1:7 1:7 NS
Age at operation, mean (SD), years 40.2 (10.4) 39.1 (10.8) NS
BMI, mean (SD), kg/m2 26.3 (3.7) 27.1 (3.8) NS
Ethnic group,a No. (%)
African 41 (9.3) 25 (6.6) NS
American 58 (13.2) 58 (15.3) NS
Asian 19 (4.3) 13 (3.4) NS
European 323 (73.2) 283 (74.7) NS
Comorbidities
Hyperthyroidism, No. (%) 52 (11.8) 43 (11.3) NS
Diabetes mellitus, No. (%) 37 (8.4) 33 (8.7) NS
Hypertension, No. (%) 151 (34.2) 121 (31.9) NS
Operation extent
Total thyroidectomy, No. (%) 233 (52.8) 196 (51.7) NS
Subtotal thyroidectomy, No. (%) 208 (47.2) 183 (48.3) NS
Abbreviations: NS, not signiﬁcant.
a Ethnic group: group of people whose members are identiﬁed through
a common trait. This can, but does not have to, include an idea of common heritage,
a common culture, a shared language or dialect.3.3.1. Scar length
The mean scar length was not signiﬁcantly different in G1
(4.4 cm; range, 2e5 cm) comparedwith G2 (4.3 cm; range, 2e5 cm)
(P ¼ 0.84) (Table 6).
3.3.2. Body image score
The overall body image score was signiﬁcantly better (i.e. lower
score) in G2 (4.3  0.6) compared with G1 (4.7  0.8) (P ¼ 0.04)
(Table 6).
3.3.3. Cosmetic score
The overall cosmetic score was signiﬁcantly better (i.e. higher
score) in G2 (18.9  1.4) compared with G1 (17.8  1.3) (P < 0.001)
(Table 6). An example of a patient’s scar (arrow) (G2 group),
measuring3.5 cm, sixmonths after theoperation is presented in Fig. 3.
3.3.4. Self-conﬁdence score
No signiﬁcant difference was noted for self-conﬁdence score
between both groups before and after the surgery (P ¼ 0.26)
(Table 6; only the postoperative score is shown in this table).
4. Discussion
Although MI procedures have become the gold standard in
many operations (e.g. cholecystectomy or appendectomy), open
surgery remains widely the consensus procedure used for thyroid
disease. Most studies argue that MI thyroid procedures display an
evident superiority over CO approaches in terms of reduction in
operative blood loss, shorter hospital stay, lower infection and
complication rates, and less postoperative pain6,7,20,21; although,
cosmesis seems to be the only evidence-based advantage of the MI
approach.22e24 However, studies addressing this speciﬁc aspect are
scarce and basing on unstandardized evaluations.9
Since recent studies tend to relativize the cosmetic advantage of
MI techniques,9,15 attention shouldbe turnedonstrategies to improve
cosmesis and patient’s satisfaction in CO approaches. Fundamental
questions such as instrument costs, as well as patient outcome in
relation to the duration and possible complications of MI operationTable 6
Body image score, cosmetic score, self-conﬁdence score and scar length in both
groups (G1 and G2).a
Variable G1 (n ¼ 441) G2 (n ¼ 379) P
Body image scoreb 4.7 (0.8) 4.3 (0.6) 0.04
Cosmetic scorec 17.8 (1.3) 18.9 (1.4) <0.001
Self-conﬁdence scored 17.9 (0.9) 18.2 (0.9) 0.26
Scar length, cm 4.4 (0.7)e 4.3 (0.6)e 0.84
a Values are expressed as mean (SD).
b The range for possible scores is 4e16.
c The range for possible scores is 3e24.
d The range for possible scores is 2e20.
e The range for observed scar length was 2e5 cm.
Fig. 3. Example of a patient’s scar (arrow) (G2 group), measuring 3.5 cm, six months
after the operation. The patient evaluated this result with a cosmetic score of 21 points
and a body image score of 4 points.
F. Billmann et al. / International Journal of Surgery 11 (2013) 31e36 35
ORIGINAL RESEARCHshouldbekept inmind. In a contextofhealth sector reformandhealth
spending cuts, signiﬁcant implications arise for the surgeons and
patients as proper perioperative management is directly affected by
reduced public health funding. The actual challenge for community
hospitals is the cost control in surgical practice.25
Thus, we theorized that excellent cosmetic results can be ach-
ieved using a simple and cost-effective procedure workﬂow
(Table 2) associated to the reference technique in CO thyroid
surgery. The present study utilizes a standardized evaluation of
body image and cosmesis in a large group of patients operated for
thyroid pathology. This allows testing the superiority of our
workﬂow over a reference approach in terms of body image,
cosmesis, and surgical outcomes.
In our study no signiﬁcant difference could be noted between
the G1 and the G2 groups in terms of complications (e.g. nervus
laryngeus recurrens palsy or postoperative hypoparathyroidism),
thus, our strategy (CO procedurewith workﬂow) appears to be safe.
The operating time was not signiﬁcantly different between both
groups. Previous studies22e24,26,27 associated MI approaches with
pain, longer operative time and discomfort in the neck and anterior
chest wall, as well as a greater trauma caused by the extent of the
dissection required to achieve an adequate working space (e.g. in
transaxillar approach).6,7,21,28 Thus, our workﬂow may have
potential advantages overMI approaches in terms of operating time
and postoperative discomfort. Although pain was not speciﬁcally
assessed in the present study, no substantial increase in pain
medication could be noticed in the G2 group. This speciﬁc point
should be addressed in a future study. When considering the
speciﬁc aspect of duration of the hospital stay, also a discharge on
postoperative day 1 (or even postoperative day 2) is common in
hospitals in USA and some high-volume units in Europe, most of
the endocrine units in smaller hospitals (community hospitals) in
Germany usually discharge patients at postoperative day 5
(patients without complication). This is also a standard of care in
our hospital. This delay in time might have relevance from aneconomical point of view; to discharge patients two days earlier is
obviously advantageous in a context of health spending cuts. This
speciﬁc point should be taken in account for further investigations.
However no previous evaluation validated the use of a body
image questionnaire for patients with thyroid disease, we decided
to focus the present study on a standardized questionnaire, that
could be more rigorous than other outcome measures, investi-
gating the satisfaction of patients in terms of body image, cosmesis
and self-conﬁdence.
Even though showing no signiﬁcant difference in scar length,
the tested workﬂow seems to induce signiﬁcant better results in
terms of body image and cosmesis than do the reference technique
alone (Table 6). Although MI thyroid approaches are described as
utilizing signiﬁcant smaller incision,7,23,24 recent studies15,29,30
tend to demonstrate that this is not mandatory for better
cosmetic results. In our opinion, the supposed logical link smaller
scar-better cosmesis, while reﬂecting the opinion of the operator,
poorly renders the point of viewof the patient. Moreover severalMI
approaches show a high incidence of cheloid scars or wound
healing complications (e.g. anterior chest wall approach),4,31,32
impairing the cosmetic results. Thus, our workﬂow offers the
possibility to improve the cosmetic result of CO techniques,
avoiding in a same time the possible weaknesses of MI approaches.
Utilizing less and less expensive operating devices, our work-
ﬂow presents the advantage to be inexpensive in comparison to MI
approaches. However, this speciﬁc point needs a more precise
investigation in a future study. New ethics guidelines from the
American College of Physicians (ACP) calling for physicians to
practice “parsimonious care” emphasized the role and responsi-
bility of physicians in addressing the health care costs problem,33,34
with a particular focus on the need to consider constraints, the call
for individual physicians to use resources wisely. The argument of
cost-effectiveness is certainly of great importance especially in
community hospitals, directly concerned with the actual context of
health spending cuts.
There are several limitations to our study: (1) the design of the
present study lacks to randomize patients in both groups (G1 and
G2), limiting its power and hindering strong causal conclusions to
be proposed; (2) moreover, this study is not double blinded, which
may introduce several bias; (3) no direct comparison with the MI
approach is proposed, which may of course be of interest. Future
investigations should take this into account.
5. Conclusion
In conclusion, the surgical workﬂow tested in our study is safe
and shows signiﬁcant better results in terms of body image and
cosmesis than do the reference CO technique alone. Moreover,
when comparing to previous studies investigating MI approaches,
our workﬂow displays the advantages of simplicity, cost-
effectiveness and being timesaving, being therefore applicable in
community hospitals in a context of health spending cuts. The
limitations of the present study should be kept in mind in the
elaboration of future studies (ideally prospective, randomized,
double blinded and investigating a MI group).
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